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 The purpose of this research was to develop the problem-solving ability of 
grade 10th students by using Torrance’s future problem-solving instruction. 
The researchers used action research in this study. The target group consisted 
of fifteen 10th-grade students of the second semester in the 2019 academic 
year. Students who had problem-solving ability scores in low criteria showed 
lower than 70% of the full score. This study's research instruments were four 
lesson plans in the topic energy, problem-solving ability tests, observation 
form of problem-solving ability during lesson plans implementation, and 
students’ interviewing form in problem-solving ability. Data were collected 
and analyzed by descriptive statistics. The finding showed that the problem-
solving ability score of the target group increased in each action cycle. At the 
end of the fourth cycle, the problem-solving ability score of all students was 
above 70%. According to the results, Torrance's future problem-solving 















In the 21st century, the critical skill of 
teaching and learning is that students should 
have the abilities and skills to work and live 
their lives in a disruptive world (Bedir, 2019; 
Kadir, 2017; Nuangchalerm, 2017). The 
purpose of the new era in education should 
focus on developing students' thinking skills 
for preparing them to face new problems that 
may occur in the future. Problem-solving is 
one of the essential skills and competencies 
in a world of uncertainty changes (He et al., 
2018; Kim et al., 2018; Onsee and 
Nunagchalerm, 2019; Saputra et.al., 2019). It 
also requires instructional strategies for 
making an efficient knowledge acquisition 
about unknown situations, and it also needs 
creative application of the knowledge 
available (Csapó and Funke, 2017). 
Therefore, the problem-solving ability is an 
essential ability that allows students to solve, 
assess, and find solutions for the complex 
problem in real life (Perry et al., 2019; 
Rokhmat et al., 2019; Rudolph et.al., 2018). 
The goal of education is not to focus on 
national or international competitions. The 
science education paradigm should prepare 
our students to face uncertainty and more 
complicated situations (Orth et.al., 2018). 
The problem solving and how do we teach 
our students to comprehend and manipulate 
the problem by the right answer and 
appropriate way to do which we have to 
implement. It is an acceptable idea to employ 
suitable instructional practices to lead our 
students in problem-solving ability (Sweller, 
2019). This ability can change learning 
behavior and scientific literacy to be in 
advance. It helps students to live and learn 
modern life activities based on the way of and 
way in science (Ceberio et.al, 2016; Listiana 
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et.al, 2019; Prachagool and Nuangchalerm, 
2019) 
There are different and variety of 
pedagogy or instructional models that can 
improve students' competencies and 
problem-solving. The famous one 
instructional practice is the Future Problem-
Solving Program International Program or 
FPSPI, an international educational program 
founded in 1974 by Dr. Paul Torrance. The 
foundation was creative problem solving and 
the futurist thinking model. The instruction 
can help students improve their critical 
thinking and problem-solving skills to 
changing world and hypothetical future 
situations (Azevedo et.al., 2019; Main et.al., 
2019; Treffinger et al., 2012). Torrance's 
future problem-solving instructional model 
was developed to motivate youth to realize 
future problems and improve thinking 
processes (Adair, 2019).  
The instructional practice in science may 
not be recitation in contents, but also the 
thinking process and necessary learning 
skills should be embedded in the curriculum. 
So, this study aims to develop the problem-
solving ability of grade 10 students. They are 
studying physics; it seems to be difficult, but 
interested in their modern life. Action 
research is employed to gain their ability as 
well as physics achievement should be 
promoted. Torrance's future problem-solving 
instructional model is chosen to help them 
reach physics learning; the thinking process 
is concurrently developed through 
instructional practices.    
 
METHODS 
The focus of this action research was to 
improve the problem-solving ability of grade 
10th students. The study was conducted in the 
second semester, the academic year of 2019. 




Initially, the study participants were 
grade 10th students from one classroom in a 
high school located in the northeast of 
Thailand. The purposive sampling was 
employed for selecting participants. Students 
were screened through the preliminary 
problem-solving test. The result illustrated 
that fifteen students could not reach the 
criteria in 70% of problem-solving ability 
scores. Therefore, fifteen students who got 
problem-solving ability scores under 70% 
were the target group in this study. 
 
Research Instruments 
This study's research instruments 
consisted of a lesson plan based on 
Torrance's Future Problem-Solving 
instruction in the topic of energy, a problem-
solving ability test, an observation form, and 
an interview form. Action research accepts 
reliable research instruments by expert 
judgments. Most validity and reliability were 
provided in terms of qualitative comments.   
Lesson plan: Four lesson plans for 
Torrance's Future Problem-Solving 
instruction with 8 hours in energy and 
physics for students were constructed. The 
first lesson plan was implemented in cycle 
one that spent 2 hours on renewable energy 
topics. Secondly, in cycle 2, implement one 
lesson plan on photovoltaic topics. Cycles 3 
and 4 used two other lesson plans on nuclear 
energy and technology. Each lesson plan was 
corrected and checked for its appropriateness 
by five experts. Then improving lesson plans 
using expert guidance as reliability. 
Problem-solving ability test: Writing test 
with one situation with six questions of 
problem-solving processes that employed 
Torrance (1974). The test consisted of 6 
processes, including identifying problems, 
selecting the underlying problem, generating 
solution ideas, developing criteria to evaluate 
their solution ideas, evaluating all solutions 
to determine the best one, and developing an 
action plan. The constructed test was checked 
and developed using the Index of item-
objective congruence by five experts. 
Observation form: It was an observation 
form about students' problem-solving ability 
as individuals that consisted of three levels. 
The instrument was built and checked by five 
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experts. Then developed it before 
implementing it to the target students.  
Interviewing form: The open-ended 
interview has questions about problem-
solving ability. Five experts corrected each 
question to be revised before the 
implementation. 
 
Data Collection and Analysis 
This research was classroom action 
research employed by Kemmis et.al.  (2013). 
Data collection consisted of 4 steps: plan, act, 
observe and reflect implemented in four-
cycle. More details can be described in the 







Figure 1. Steps of action research 
 
Plan: Start with surveying students' 
contexts and problems by observing the 
learning atmosphere and their behavior while 
studying. Then document analysis, which is 
related to problem-solving ability and 
Torrance's future problem-solving 
instructional model, is analyzed. 
Consequently, research instruments were 
created and developed. 
Act: After constructing and improving the 
research instruments, lesson plans 1, 2, 3, and 
4 were used in cycles 1, 2, 3, and 4 to 
implement them to the target students. 
Observe: Researchers observed problem-
solving ability behaviors of students through 
observation form. After class, problem-
solving ability tests were investigated. Also, 
some target students were interviewed about 
problem-solving ability randomly.   
Reflect: Data were concluded from 
testing, observation, and interviewing. 
Results were examined to answer the purpose 
of this study. Information and findings from 
observation and interviewing target students 
reflected problems in the teaching and 
learning process. Then, researchers find the 
guidelines for solving problems in the next 
cycle. 
 
RESULTS AND DISCUSSION 
The target students were Identified and 
selected in terms of problem-solving ability 
using the test before implementing them with 
pedagogy using Torrance’s future problem 
solving instructional model. Fifteen students 
who did not pass 70% of the problem-solving 
ability score participated in this study. The 
purpose of the research was to develop 
students' problem-solving ability scores to 
pass 70%. After target students learned 
through Torrance’s future problem solving 
instructional model, the results have shown 
in table 1 
 
Table 1. Number of students who have problem-
solving ability score above and under 70% 




Number of Students  
Pass 70% Lower than 70%  
1 3 12 
2 7 8 
3 13 2 
4 15 0 
 
From table 1, the data has shown that the 
number of students who have problem-
solving ability scores over 70% of total 
scores after using Torrance's future problem-
solving instructional model in cycle 1 was 
three students or 20% of all students. In cycle 
2 and 3, students who pass 70% of problem-
solving ability increase to 7 and 13 persons 
or 46.67% and 86.67% of all students. After 
learning implemented in cycle four, the data 
revealed that all students had passed 70% of 
problem-solving ability.  Each component of 
problem-solving can be shown in (1) 
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identifying problems, (2) selecting the 
underlying problem, (3) generating solution 
ideas, (4) developing criteria to evaluate their 
solution ideas, (5) evaluating all solutions to 
determine the best one, and (6) developing an 
action plan. Furthermore, the detailed results 
of each cycle can be described in the 
following cycle and figures. 
 
Cycle 1 
Researchers have observed the problem-
solving ability of students in class during 
implemented pedagogy. The qualitative data 
can be summarized in the following. Most 
students cannot identify various problems 
from situations given and impart clear 
reasons for selecting the underlying problem. 
They cannot offer diverse solution ideas to 
solve the problem and cannot evaluate the 
solution. Their selected solution ideas are 
rarely not on point with the underlying 
problem. 
From observation, researchers can 
conclude that most students have trouble 
offering problems and solution ideas that are 
not varied. Also, they do not understand the 
criteria for evaluating the solution ideas that 
cannot select the best appropriate solution for 
the problem situation. After Torrance's future 
problem-solving instructional model was 
implemented, three students have passed 
70% of problem-solving ability. The result 













Figure 2. The problem-solving ability in Cycle 1 
 
Cycle 2 
Researchers have observed the problem-
solving ability of students during the 
pedagogy implementation. The qualitative 
data can be summarized in the following. 
Many students can identify various problems 
from the situation given, while some students 
cannot impart the necessary reasons to 
support the decision to select the underlying 
problem. The majority of students can offer 
their solution ideas to solve the problem, but 
the solution's processes are unclear. They 
also cannot impart the various criteria for 
evaluating the solution. Moreover, most of 
them cannot evaluate their solution ideas for 
selecting the best one that suits the situation. 
They cannot present their action plan. 
Researchers also interviewed the students 
who did not pass 70% of problem-solving 
ability after finishing the test in cycle 2. The 
qualitative data can be summarized in an 
impressive view below.  
Q1: How to do it if you have to offer solution 
ideas? 
 “... Sometimes I will imagine the 
situation given that problems happen in real 
life and then I will look for the easy way to 
solve the problem.” 
  (Student A, January 2020) 
  
“... I think that every problem in the 
world can be solved by ourselves. It should 
start with the conscience of humans.” 
(Student B, January 2020) 
 
Q2: How to do it if you have to evaluate your 
solution ideas for selecting the best one? 
 “... I will review the advantages and 
disadvantages of each solution and choose 
the best solution that has many advantages.” 
(Student C, January 2020) 
 
“... I will choose the best solution idea 
from the method that we make sure to do. 
Because some solutions are rarely possible to 
solve. It is too difficult to make it happen in 
the present.” 
(Student D, January 2020) 
 
From observations and interviews, 
researchers can conclude that most students 
have trouble with offering transparent 
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processes of solution ideas. They still have 
trouble developing various criteria for 
evaluating the solution ideas that make them 
unable to decide the best appropriate solution 
to the problem situation. After Torrance's 
future problem-solving instructional model 
implemented in cycle 2, students who pass 
70% of problem-solving ability increase to 7 











Figure 3. The Problem-Solving Ability in Cycle 2 
 
Cycle 3 
The qualitative data can be summarized as 
follows. All students can identify various 
problems from the situation given, and most 
of them can select the underlying problem 
with clear reasons to support the decision. 
They also can offer diverse solution ideas to 
solve the problem and impart the solution 
method. Some students can not impart the 
various criteria for evaluating the solution. 
For evaluating their solution ideas, Some 
students can select the appropriate solution. 
However, Someone can not choose the 
solution that suits the problem situation and 
still present an unclear action plan. 
From observations, researchers can 
conclude that some students still have trouble 
developing various criteria for evaluating 
their solution ideas and selecting the best 
appropriate solution to the problem situation. 
Furthermore, some students have a problem 
with writing and presenting their action plans 
that make it unclear for the processes to solve 
their underlying problem. After Torrance's 
future problem solving instructional model 
implemented in cycle 3, students who pass 
70% of problem-solving ability increase to 












Figure 4. The Problem-Solving Ability in Cycle 3 
 
Cycle 4 
In this cycle, all students can identify 
various problems from the given situation, 
impart supporting reasons to select the 
underlying problem, and offer solution 
methods and various solution ideas to solve 
the problem. Students can also impart the 
various criteria for evaluating the solution 
and evaluate their solution ideas to select the 
appropriate solution with a problem situation 
and present their action plan. 
From observations, researchers can 
conclude that most students gain problem-
solving abilities. However, a minority of 
students still have difficulty developing 
various criteria for evaluating and selecting 
the best appropriate solution to the problem 
situation. Most of them have developed in 
their action plans presentation. After 
Torrance's future problem-solving 
instructional model implemented in cycle 4 
showed, all target students pass 70% of 
problem-solving ability. The result has 
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The results indicated that Torrance's future 
problem-solving instructional model could help 
students increase their problem-solving ability, 
especially in identifying the various problems, 
selecting the underlying problem, and generating 
solution ideas to solve their problem (McCaffrey, 
2018; Main et.al., 2019). They can develop and 
design action plans for solving their problem. 
Pedagogy emphasizes brainstorming and 
teamwork activity that plays a vital role in 
improving thinking skill and help to make a 
problem-solving skill in students (Gvozdic and 
Sander, 2018). Also, the learning activity in class 
helps students share their own opinions with their 
group, which tends to help students improve their 




Torrance's future problem-solving 
instruction help students passed 70% of 
problem-solving ability. The majority of 
students have trouble with identifying 
problems, and offering solution ideas are not 
variety. They cannot generate the criteria for 
evaluating their solution ideas and select the 
best appropriate solution for the problem 
situation. In cycle 2, students who passed 
70% of problem-solving ability increased to 
7 students. The majority of students have 
trouble offering transparent solution ideas 
and developing various criteria for evaluating 
their solution ideas. They cannot decide the 
best appropriate solution to their problem. In 
cycle 3, students who passed 70%of 
problem-solving ability gain to 13 students. 
Student majorities have the problem-solving 
ability in the right criteria that may cause 
students to be familiar with teamwork 
activity and collaboration. It allows them to 
share their ideas and knowledge and also 
discuss the situation problems together. In 
cycle 4, fifteen students whose target 
students in this research can pass 70% of 
problem-solving ability. According to the 
results, Torrance's future problem-solving 
instructional model can help students 
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